Abstract-PV grid connected power generation is the trend at present in the world and the grid-connected inverter is core part of PV power generation system, so high quality and low cost of inverter power supply become the focus of research. According to the characteristics of average household power, a type of photovoltaic generation system that is designed based on STC meet the need of power uses and a new type of control strategy of maximum power point tracking is suggested and make a prototype. The results show that the system can control simply, work stably, track the maximum power point faster and greatly improve the output power.
INTRODUCTION
With the aggravation of energy crisis, human beings are more anxious for renewable energy sources. At the same time, solar energy, as one kind of ideal clean energy, has been paid more and more attention to. In solar energy conversion process, inverter plays a role of intermediate link between solar array and AC distribution system. Some of its factors, such as security, reliability, inversion efficiency, fabricating cost, play an important part in the overall economic benefit of whole photovoltaic generation system. At present, photovoltaic inverter (pv) is mostly independently used, supplying local load use. STC MCU is used as CCBB in inverter in this article. Its function, the realtime generation of inverter sine waveform and tracking the voltage frequency and phase of power grid, makes it possible that it can generate electricity independently, and can also combined to the grid. This technology makes it possible that we can increase reliability and low cost of the whole system..
II. MAIN CIRCUIT TOPOLOGY AND THE OPERATING PRINCIPLE OF MAIN CIRCUIT TOPOLOGY
The grid-connected inverter is getting more attention as the interface device between SOPW and power grid. 
A. Realization of MPPT
Relation between voltage and current in solar cell is not linear, relevant working curve differs when atmospheric conditions, sunshine amount and temperature change. Each working curve has a different MPPT, called best operating point of this solar cell.
To increase the efficiency of solar power system and fully take full use of this solar cell, we need it work at the best operating point all the time, which is so called maximum power point tracking( MPPT). Virtually, process of MPPT is an optimizing process, that is, controlling output of maximum power by controlling relevant its terminal voltage. Commonly used methods are admittance differential method, CTV, disturbance observation method. Disturbance observation method, also called hill climbing method, is to trace the direction of MPPT by constantly disturbing photovoltaic system operating working point. Specific way of this method is to constantly increase or decrease the output voltage of photovoltaic system (PV system) and compare this power output with former one
without disturbing. After that we can get the output point under maximum power. Advantages of this control method are in a simple thought, easy to realize, high efficiency in tracing, and efficiency improvement in solar power. However, it does have some disadvantages. It may give some erroneous judgment under highly changing system.
We made some improvements for this erroneous judgment by using advanced disturbance observation method to realize the MPPT. Flow chart is shown in figure 2. 
B. Design of household inverter
Household photovoltaic (PV) grid generation system is changing DC from solar cell to AC with same frequency in power grid. The system can supply electricity to local areas and can also get electricity from the whole system. The design of whole inverter is in figure 3 .
Main inverting circuit can invert DC from solar cell to AC, which has the same frequency with local power grid. STC is used as cybernetics core in the photovoltaic grid. It collects analogy value and variation trend from main circuit and provides driver board of power device with proper sinusoidal pulse width modulation (SPWM).Phase lock technique and grid current control are achieved by software.
Then high-quality current will successfully connect to grid. When it is a sunny day with enough sunshine, we can turn on switch 2 and turn off switch 1. At this time, photovoltaic system can supply enough electricity to load. When it comes to cloudy weather, switch 1 will be turned on and switch 2 will be turned off. Load can get electricity from power grid. We can guarantee reliability of power supply when the power grid fails. 
Ⅳ. EXPERIMENTS OF GRID-CONNECTED INVERTER
Based on the design above, we choose STC as host controller. IGBT is CM100DY-12H made by Mitsubishi. The household single-phase photovoltaic grid-connected inverter is made in lab its rated power is 5 kW. Then we did some experiments with this inverter in connecting grid. The experimental power range is 0.46~5kW. The input voltage range is 120~350V.What is shown in fig.5 is waves of output current and voltage, with its power factor about to 1. We get distortion test results with different loads by CA8335 power quality analyzer. Results are shown in chart.1. Experimental data show that inverter's transfer efficiency can be up to 87% when harmonic content is less than 5% in output wave of inverter.
V.CONCLUSION
We successfully design household grid-connected inverter by using STC as core controller, realizing good dynamic response in this system. We also make full use of power energy by improving arithmetic in MPPT, making whole solar cell array work at MPPT. Experiments prove that this system work steadily and supply proper references to grid connection. It does have great marketing value. In the future, household photovoltaic grid-connected inverter will play an important role in smart grid.
